A Gram-reaction-negative, aerobic, non-motile, non-spore-forming, rod-shaped bacterium, designated YX-36 T , was isolated from a vegetable plot in Yixing, Jiangsu province, China. The strain grew at 15-37 8C (optimally at 37 8C), at pH 6.0-9.5 (optimally at pH 6.5) and in the presence of 0-1 % (w/v) NaCl (optimally without NaCl). Phylogenetic analysis based on 16S rRNA gene sequences showed that strain YX-36
The genus Mucilaginibacter, a member of the family Sphingobacteriaceae (phylum Bacteroidetes), was originally proposed by Pankratov et al. (2007) , characterized by Gram-reaction-negative, non-spore-forming, non-motile rods and the ability to produce large amounts of extracellular polymeric substances (Pankratov et al., 2007) . Species of the genus Mucilaginibacter contain iso-C 15 : 0 and summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c) as major fatty acids and MK-7 as the major menaquinone. At the time of writing, the genus Mucilaginibacter comprises 34 recognized species, most of which have been isolated from a peat bog, soil, dried rice straw wetland, freshwater, the rhizosphere of various plants, tidal flat sediment and lichen (Pankratov et al., 2007; Urai et al., 2008; An et al., 2009; Baik et al., 2010; Madhaiyan et al., 2010) . In this study, we report on the taxonomic characterization of a bacterial strain, YX-36 T , isolated from a vegetable soil, which is phylogenetically related to the genus Mucilaginibacter and represents a novel species.
A novel bacterial strain, designated T , was isolated during the course of a study into the effect of cultivation methods on soil bacterial diversity from a vegetable plot in Yixing (318 219 360 N 1198 499 120 E), Jiangsu province, China. The soil sample for isolation was diluted 10-fold using sterilized water, spread on R2A (Difco) agar and incubated at 30 8C for 4 days. A single colony was picked out and further purified by several streakings. The pure culture of strain T was preserved at (80 8C in R2A broth (Difco) supplemented with 15 % (v/v) glycerol. If not mentioned otherwise, all tests were carried out routinely on R2A agar at 30 8C.
The 16S rRNA gene of strain T was amplified by PCR using universal primers 27F and 1492R (Tamura & Hatano, 2001) , and assembled using Vector NTI software (Invitrogen). The 16S rRNA gene sequence of strain YX-36 T was compared with available 16S rRNA gene sequences from the EzTaxon-e (Kim et al., 2012) and the GenBank databases using the BLAST program (http://www.ncbi.nlm. nih.gov/blast/). Multiple alignments were performed by using the CLUSTAL X program (Thompson et al., 1997) . Phylogenetic trees were reconstructed by using the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods available in the MEGA version 6.0 program (Tamura et al., 2013 ). Kimura's two-parameter method (Kimura, 1980) was used for the calculation of phylogenetic distances. The reliabilities of the tree topologies were evaluated by bootstrap analysis of 1000 replicates (Felsenstein, 1985 ).
An almost-complete 16S rRNA gene sequence (1444 bp) of strain T was obtained by the PCR primer pair described above. Phylogenetic trees were reconstructed based on an alignment with sequences of other species of the genus Mucilaginibacter together with that of Flavobacterium aquatile DSM 1132 T (AM230485), which was included as an outgroup. As shown in the neighbourjoining tree (Fig. 1) , strain T was clearly affiliated with the genus Mucilaginibacter and formed a branch with Mucilaginibacter herbaticus DR-9
T (Lee et al., 2013; 96 .88 % 16S rRNA gene sequence similarity), Muclilaginibacter boryungensis BDR-9
T (Kang et al., 2011; 95 .43 %) and Muclilaginibacter myungsuensis HMD1056
T (Joung and Joh, 2011; 95.32 %) , indicating that strain YX-36 T was affiliated to the genus Mucilaginibacter and probably represented a novel species. The type strains of the above species were obtained and used as reference strains in this study. The maximum-parsimony and maximum-likelihood trees showed similar topologies, confirming the novel species status for strain T (Figs S1 and S2, available in the online Supplementary Material).
For the morphological, biochemical and physiological analyses, strain T and the three reference strains were cultured on R2A agar or in R2A broth at 30 8C. Cell morphology was observed by transmission electron microscopy (H-7650; Hitachi High) and light microscopy (CX21; Olympus) at 61000 magnification using cells grown for 3 days at 30 8C on R2A agar. Flagellation was determined using transmission electron microscopy on cells at the exponential growth phase. Gliding motility was examined using light microscopy by the suspension method as described by Bowman (2000) . The Gram reaction was Flavobacterium aquatile DSM 1132 T (AM230485)
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Mucilaginibacter sabulilitoris SMS-12 T (JQ739458)
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Mucilaginibacter polysacchareus DR-f3 T (GU139696) 100 Y.-T. Jing and others performed using the Hucker staining method (Murray et al., 1994) . The presence of flexirubin-type pigments was detected using the bathochromic shift test with 20 % (w/v) KOH (Bernardet et al., 2002) . Anaerobic growth was tested on R2A agar using an AnaeroPack-Anaero (Mitsubishi Gas Chemical) at 30 8C under oxygen-free conditions for 2 weeks. Growth at different temperatures (10, 15, 20, 25, 28, 30, 37 and 42 8C) was measured on R2A agar over 3 days. The pH range for growth was tested in R2A broth adjusted to pH 4.0-11.0 (at intervals of 0.5 pH units) by the addition of HCl or NaOH. Growth in the absence of NaCl and in the presence of 0.25-5.0 % (w/v) NaCl (at intervals of 0.25 % NaCl units) was examined. Oxidase activity was evaluated by the production of oxygen bubbles in a 3 % (v/v) hydrogen peroxide solution and catalase activity was tested as described by MacFaddin (1980) . The oxidation of various substrates was performed using GN2 MicroPlates (Biolog) at 30 8C according to the manufacturer's instructions. Hydrolysis of starch, CM-cellulose, casein, xylan, aesculin, pectin and gelatin was observed on R2A agar after 7 days of incubation according to Lányí (1987) and Smibert & Krieg (1994) . For Tween 20, 40, 60 and 80 hydrolysis activities, R2A agar was supplemented with each substrate. After inoculation, an opaque halo of precipitation around the colony was measured and indicated positive activity (Barrow & Feltham, 1993 ). Nitrate reduction was tested as described by Lányí (1987) . H 2 S production was investigated as described by Bruns et al. (2001) . MacConkey agar (Difco) and DNase test agar (Difco) were used to test for growth and production of DNase, respectively. Acid production from carbon sources was assessed as described by Leifson (1963) . Other physiological and biochemical characteristics and enzyme activities were examined using API 20E, API 20NE and API ZYM strips (bioMérieux) according to the manufacturer's instructions. Antibiotic resistance was assessed by spreading a bacterial suspension on R2A agar and applying discs impregnated with the following antibiotics (concentration per disc): ampicillin (10 mg), gentamicin (10 mg), kanamycin (30 mg), neomycin (30 mg), penicillin (10 mg), streptomycin (10 mg), tetracycline (30 mg), vancomycin (30 mg), carbenicillin (100 mg), polymyxin B (300 mg), nalidixic acid (30 mg), doxycyclin (30 mg), novobiocin (30 mg), chloromycetin (5 mg), rifampicin (5 mg), erythromycin (15 mg) and cefixime (5 mg).
Colonies of strain YX-36 T on R2A plates were light yellow. Cells of the strain were rods, 0.65-0.75 mm in diameter and 1.25-2.30 mm in length, occurring in pairs or in short chains (Fig. S3) . Strain YX-36 T grew at 15-37 8C, optimally at 37 8C, but not at above 40 8C. The pH range for growth was pH 6.0-9.5, with an optimum at pH 6.5. The strain was able to tolerate 1 % (w/v) NaCl. Strain YX-36 T was Gram-reaction-negative, aerobic, non-spore-forming, non-motile, catalase-positive and oxidase-positive. It did not grow on MacConkey agar or DNase test agar. Nitrate reduction ability was absent. Differential phenotypic and biochemical characteristics between strain YX-36 T and the reference species are listed in Table 1 and the species description.
For fatty acid methyl ester analysis, strain T and the three reference type strains were cultured on R2A at 30 8C for 3 days. Fatty acid methyl esters were extracted according to the standard protocol of the microbial identification system (MIDI), separated by GC (HP 6890N; Agilent) and identified with the Microbial Identification Sherlock software package (MIDI, database TSBA 40, version 4.0). Fatty acid analyses were carried out by the Identification Service of the DSMZ (Braunschweig, Germany) together with analysis of respiratory quinones and polar lipids. For the measurement of G+C content of the chromosomal DNA, genomic DNA of strain YX-36 T and Escherichia coli KCTC 2441
T was extracted and purified as described by Sambrook & Russell (2001) , degraded enzymically into nucleosides and then analysed by HPLC as described by Mesbah et al. (1989) .
Both strain YX-36
T and the reference type strains were cultured under the same conditions. The fatty acid profiles are shown in Table 2 . The major cellular fatty acids of strain YX-36 T were iso-C 15 : 0 (44.67 %), summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c; 16.38 %) and iso-C 17 : 0 3-OH (7.44 %). Summed feature 3 and iso-C 15 : 0 have been previously reported as the predominant, characteristic fatty acids of the genus Mucilaginibacter (Pankratov et al., 2007; Baik et al., 2010) . Strain YX-36
T contained MK-7 as the only isoprenoid quinone. Strain YX-36 T contained phosphatidylethanolamine and aminophospholipid as major polar lipids, plus one phospholipid, three aminolipids, two glycolipids and three lipids (Fig. S4) . The DNA G+C content of strain YX-36 T was 47.2 mol%.
On the basis of 16S rRNA gene sequence data, chemotaxonomic characteristics, and biochemical, physiological and phylogenetic analysis, strain YX-36 T is considered to represent a novel species of the genus Mucilaginibacter, for which we propose the name Mucilaginibacter yixingensis sp. nov.
Description of Mucilaginibacter yixingensis sp. nov.
Mucilaginibacter yixingensis (yi.xing.en9sis. N.L. masc. adj. yixingensis pertaining to Yixing, China, the geographical origin of the type strain).
Cells are Gram-reaction-negative, non-motile, non-endospore-forming, aerobic rods, 0.65-0.75 mm in diameter and 1.25-2.30 mm in length, occurring in pairs or in short chains. Colonies on R2A agar are light yellow, circular, convex, mucoid and translucent. Growth occurs on R2A agar or low-nutrient media, but not on MacConkey agar or DNase test agar. Growth occurs at 15-37 uC, with an optimum at 37 uC. The pH range for growth is pH 6.0-9.5, with an optimum at pH 6.5. Growth is not detected in the presence of more than 1 % (w/v) NaCl. . All data from this study except for DNA G+C content and major quinone(s) of the reference strains; these data are from Kang et al. (2011 ), Joung & Joh (2011 and Lee et al. (2013) . +, Positive reaction; 2, negative reaction. 
Flexirubin-type pigments are produced. Positive for catalase and oxidase activities, and hydrolysis of aesculin, but negative for hydrolysis of starch, Tweens 20, 40, 60 and 80, CM-cellulose, xylan, pectin and alginate. Acid is produced from maltose, D-arabinose, ribose, D-xylose, aesculin, D-tagatose, L-fucose and 5-keto-glucoheptonate, but not from glycerol, erythritol, L-arabinose, L-xylose, adonitol, methyl b-D-xyloside, galactose, glucose, fructose, mannose, sorbose, rhamnose, dulcitol, inositol, mannitol, sorbitol, methyl a-D-mannoside, methyl a-D-glucoside, N-acetylglucosamine, amygdalin, arbutin, salicin, cellobiose, lactose, melibiose, sucrose, trehalose, inulin, melezitose, raffinose, starch, glycogen, xylitol, gentiobiose, turanose, D-lyxose, D-fucose, D-arabitol, L-arabitol, gluconate or 2-keto-glucoheptonate. Positive reactions (API 20E and API 20NE) for acetoin production, arginine dihydrolase, galactosidase, aesculin hydrolysis, production of indole, assimilation of glucose, arabinose, mannose, N-acetylglucosamine and maltose, but negative reactions for glucose acidification, urease, gelatin hydrolysis, assimilation of mannitol, capric acid, hexanedioic acid, malic acid, sodium citrate and phenylacetic acid, and nitrate reduction. According to the API ZYM gallery, alkaline phosphatase, leucine arylamidase, valine arylamidase, 
L-pyroglutamic acid, D-serine, DL-carnitine, c-aminobutyric acid, urocanic acid, inosine, thymidine, phenyethylamine, putrescine, 2-aminoethanol, 2,3-butanediol, glycerol, DL-a-glycerol phosphate, glucose 1-phosphate and glucose 6-phosphate. Sensitive to penicillin (10 mg), polymyxin B (300 mg), rifampicin (5 mg), erythromycin (15 mg), doxycyclin (30 mg), tetracycline (30 mg), nalidixic acid (30 mg), novobiocin (30 mg), streptomycin (10 mg) and neomycin (30 mg), but resistant to ampicillin (10 mg), carbenicillin (100 mg), kanamycin (30 mg), vancomycin (30 mg), gentamicin (10 mg), chloromycetin (5 mg) and cefixime (5 mg). The major cellular fatty acids are iso-C 15 : 0 , summed feature 3 (iso-C 15 : 0 2-OH and/or C 16 : 1 v7c) and iso-C 17 : 0 3-OH. The only isoprenoid quinone is MK-7. The major polar lipids are phosphatidylethanolamine and aminophospholipid.
The type strain is YX-36 T (5DSM 26809 T 5CCTCC AB 2012880 T ), isolated from a vegetable plot in Yixing, Jiangsu province, China. The DNA G+C content of the type strain is 47.2 mol%.
